YbhON DENTAL SPECIALTIES JAPAN INC. 1997$ 9filOB(*) 9:01/18 8 : 57/5Cf§§ 38035 11 767 P 6 



<l»B*affft/r (JP) (12) £j fig f£ & $2 <A) ai)»IHWB»BMW 

#!H§¥9- 10238 

(43) fcSS B 9 ¥ (1997) 1 M 14 B 







F I 




A 6 1 C 13/15 • 




A 6 I C 13/14 B 

t 








< 

5 OL (± 4 JO 


<21)!iiJB*<* 


*>H¥7-163863 


(71) UK A 


000150671 










(22>m<SB 


¥fi£7¥(1995)6fl2SB 




Xfttf A)H KffiESffl 5 T § 17# 5 <* 






(72>B9I* 


*» X 








jWC8aJIIKSHSfflSTai7#5«J * 








3C**t»83 






(72)«9itf 


«L±W ** 








SOK«8aJHB:aHfiffl5TBl7»5^ * 














<74)ttSA 


*«± »» WiS (*1«) 



(54) mWOZm «»«JfeBB»f» 



(57) [»*>] 

IWfifc] fi-««rad*<a«W2*tt0ff2-C**. *c. 
«St* (480±S0ue) U 
102*M2C. JItM"* ft 6 a A* 2 2 iciSA 
6*6* 9 C. WROffft (4 8 0±5 0 «») OJBJt 




BEST AVAILABLE COPY 



PAGES 



(19) Japan Patent Office (JP) 

(12) KOKAI TOKYO KOHO (A) 

(1 1) Unexamined Patent Application: Heisei 9-10238 

(43) Publication Date: January 14, 1997 

(Sl)IntCl. 5 Id Symbol Office Ref. No. Fl Techn.Ind. 
A 61 C 13/15 A 61 C 13/14 B Field 



Examination Request: None No. of Claims: 5 OL (total pages 4) 



(21) Application No.: Heisei 7-163863 

(22) Application Filed: June 29, 1995 

(71) Applicant: 000150671 

K. K. Nagata Chuo Seisakusho 

Address: 5-17-5, Nishigohanda, Shinagawa-ku, Tokyo 

(72) Inventor K.Goto 

Address: 5-17-5, Nishigohanda, Shinagawa-ku, Tokyo 

do K. K. Nagata Chuo Seisakusho 
(72) Inventor: K. Sadohara 

Address: 5-17-5, Nishigohanda, Shinagawa-ku, Tokyo 

do K. K. Nagata Chuo Seisakusho 
(74) Patent Representative. Patent Attorney. M. Takano 

(54) [Tide of the Invention] LIGHT ILLUMINATION DEVICE FOR DENTISTRY 
(57) [Abstract) 

[Object] To obtain a system comprising a light guide and a light source capable of 
photopolymerizing a photopolymerizable resin with high efficiency. 

[Structure] One end surface of a light guide 1 , that is transparent to a light with a 
wavelength of (480 ±50 jon) is a convex quadratic surface 2. A plurality of blue (480 ±50 
\m) light-emitting diodes 6 are installed so that the emitted light 6a becomes 
perpendicular to the quadratic surface 2. Light 6a emitted from the light-emitring diodes 6 
is gathered in point (f) of the light guide, and a photopolymerizable resin (not shown) is 
illuminated through a cylindrical light channel 5. Furthermore, the side of the quadratic 
surface 2 of the light guide 1 is coated with a reflecting film as an outer surface of a 
conical surface 3 and cylindrical light channel 5 for increased light utilization efficiency. 
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[Note: Incomplete paragraph and paragraphs not related to the drawings on this page were 
not translated.] 

[Brief Description of the Drawings] 

Fig 1 illustrates the light illumination device for dentistry in accordance with the 
present invention. 

Fig 2 is an external view used for the explanation of another embodiment of the 

light guide shown in Fig 1 . 

Fig 3 illustrates another embodiment of the light illumination device for dentistry 

in accordance with the present invention. 

Fig 4 is a schematic structural diagram illustrating an example of the conventional 
light illumination device for dentistry. 

[Legends] 

1 - light guide; 2 - quadratic surface; 3 - conical surface; 4 - cylindrical surface; 5 - 
emitting surface; 6 - light-emitting diode; 7 - reflecting film; 1 0 - case; 1 1 - outer tube 
(illegible); 12 - cylindrical member; 13 - battery; 14 - switch; 21 - light source; 22 - 
elliptical reflecting mirror, 23 - filter, 24 - light guide (optical fiber, quarts, plastic, etc.); 
25 -lead wire 

Figl 
Fig 2 
Fig 3 
Fig4 
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(54) DENTAL PHOTOIRRADIATOR 

(57)Abstract: 

PURPOSE: To provide a dental photoirradiator 
consisting of light sources and a light transmission body 
capable of efficiently forming a photopolymerized resin 
by photopolymerization. 

CONSTITUTION: Plural blue (480±50jim) light emitting 
diodes 6 are mounted at the quadratic surface 2 of the 
light transmission body 1 of which the one side end face 
is the projecting quadratic curved surface 2 and is 
transparent to light of a light wavelength (480±50^m) in 
particular in such a manner that emitted light rays 6a are 
perpendicular to the quadratic curved surface 2. The 
light rays 6a from the light emitting diodes 6 are 
condensed to the point (f) of the light transmission body 
1 and the photopolymerizing resin is irradiated with the 
condensed light from a cylindrical waveguide 5. The quadratic curved surface 2 side of the 
light transmission body 1 is formed as a conical surface 3 and a reflection film is formed as 
the outer peripheral surface of the cylindrical waveguide 5 to enhance the light utilization 
efficiency. 
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* NOTICES * 

Japan Patent Office is not responsible fo r any 
damages caused by the use of this transl ation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the optical irradiation machine for dentistries which photopolymerizes photopolymerization 
resin by the irradiation light from a transparent material The transparent transparent material whose 
other end side is an outgoing-radiation side from a light guide line on convex secondary curved surface 
from which a single-sided end face turns into a photogenesis side, It is attached all over the 
aforementioned secondary curved surface, and consists of two or more light emitting diodes which carry 
out the outgoing radiation of the blue glow in the right-angled orientation of this secondary curved 
surface. The optical irradiation machine for dentistries characterized by condensing the blue glow which 
carries out an outgoing radiation from this light emitting diode within the aforementioned transparent 
material, and irradiating towards the aforementioned photopolymerization resin from the 
aforementioned outgoing-radiation side through the aforementioned light guide line. 
[Claim 2] The number of the aforementioned light emitting diodes with which the photogenesis 
wavelength of the aforementioned light emitting diode is attached in the aforementioned secondary 
curved surface by 480**50nm is an optical irradiation machine for dentistries according to claim 1 
characterized by being the number with which the power density of the light which carries out 
condensing irradiation becomes beyond a predetermined value. 

[Claim 3] It is the optical irradiation machine for dentistries according to claim 1 or 2 characterized by 
for the aforementioned transparent material consisting of a transparent material to a blue glow with a 
wavelength of 480**50nm, for the aforementioned secondary curved-surface side being a conical 
surface, and for the aforementioned light guide line side of the periphery side configuration of this 
transparent material being a cylinder side, and wearing this conical surface and the cylinder side by the 
reflective layer. 

[Claim 4] The optical irradiation machine for dentistries according to claim 3 characterized by for the 
aforementioned outgoing-radiation side side having put the pallium spool which is the circular cylinder 
member of a translucency, and enabling disinfection of this pallium spool and sterilization on the outside 
outside of the aforementioned cylinder side of the aforementioned transparent material. 
[Claim 5] The optical irradiation machine for dentistries given in the claim 1 or four term characterized 
by including the aforementioned light emitting diode in the aforementioned transparent material, 
building in a cell, being cordless and driving the aforementioned light emitting diode either. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] this invention relates to the optical irradiation machine for dentistries for making 
a detail harden more the photopolymerization resin used as restorative dental materials after prosthesis 
formation or the odontogenesis in a prosthesis manipulation or an odontotherapy about the optical 
irradiation machine for dentistries. 
[0002] 

[Description of the Prior Art] The color tone in which photopolymerization resin matched the color tone 
of a tooth is acquired easily, and since restoration work is easy, many photopolymerization resin is used 
as a charge of the restorative dental materials after a prosthesis manipulation or the odontogenesis. 
When using photopolymerization resin as restorative dental materials of a tooth, after pasting it up on 
the breakage of a tooth, light is irradiated, and is stiffened, cutting, polishing, etc. are performed after 
hardening, it is made to unite with the original tooth, and aesthetics is given and the tooth before a crash 
is restored. 

[0003] Drawing 4 is an outline block diagram for explaining an example of the conventional optical 
irradiation machine for dentistries, and for the light source and 22, as for a VCF and 24, an ellipse 
reflective mirror and 23 are [ 21 / transparent materials (an optical fiber, a quartz, plastics, etc.) and 25 ] 
lead wire among drawing, and as everyone knows, the light source 21 is in the focal position of the 
ellipse reflective mirror 22, and reflects the light from this light source 21 by the ellipse reflective mirror 
22. This reflected light is introduced in the transparent material 24 in which the light-receiving edge was 
arranged near the focal position of another side which makes the focus of the aforementioned ellipse 
reflective mirror, and a pair, is transmitted through this transparent material 24, and is irradiated by 
photopolymerization resin as mentioned above. In addition, VCF 23 makes only the light of a light wave 
length component required for photopolymerization among the light from the light source 21 penetrate, 
and passes only the light of a 478nm wavelength component. 
[0004] 

[Problem(s) to be Solved by the Invention] Photopolymerization resin is hardened by irradiation of light, 
and by optical irradiation of predetermined wavelength, the polymer which has a uniform conversion in 
the whole is obtained, and it is hardened to predetermined hardness. In order to harden 
photopolymerization resin to a predetermined degree of hardness, it becomes conditions that the 
illuminance and wavelength of light to irradiate are stable. Moreover, since the amount of irradiation 
luminous energies affects the setting time and the depth of hardening, the light source by which an 
illuminance, wavelength, energy, etc. were stabilized is required for it with the optical irradiation vessel 
for dentistries. 

[0005] The light in which it has a heating filament and the conventional optical irradiation machine for 
dentistries shown in drawing 4 emitted light as light source since incandescent lamps, such as a halogen 
lamp, were used VCF 23 is needed in order to irradiate the light of the wavelength to which 
photopolymerization resin was suitable for carrying out a polymerization since the domain of the size of 
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light wave length contained was wide. As power for optical irradiation, the light intercepted with VCF 
23 is the reactive component of photopolymerization, and also has the optical loss for for this reason, 
optical luminous efficacy being bad and being further reflected by the ellipse reflective mirror 22 etc., it 
became large power, and it is impossible to make it cordless and the constraint on operation was 
received. 

[0006] this invention aims at offering the optical irradiation machine for dentistries which made the 
optical loss the minimum, condensed using the light emitting diode light source of the masses which 
current-to-light-transference luminous efficacy is excellent in, and emit light in a blue glow effective in 
photopolymerization, was stabilized, enabled irradiation of the light of the optimum wavelength for 
photopolymerization of photopolymerization resin, and was excellent in operability. 
[0007] 

[Means for Solving the Problem] In the optical irradiation machine for dentistries which 
photopolymerizes photopolymerization resin by the irradiation light from (1) transparent material in 
order that this invention may solve the above-mentioned technical probrem The transparent transparent 
material whose other end side is an outgoing-radiation side from a light guide line on convex secondary 
curved surface from which a single-sided end face turns into a photogenesis side, It is attached all over 
the aforementioned secondary curved surface, and consists of two or more light emitting diodes which 
carry out the outgoing radiation of the blue glow in the right-angled orientation of this secondary curved 
surface, condensing the blue glow which carries out an outgoing radiation from this light emitting diode 
within the aforementioned transparent material, and irradiating towards the aforementioned 
photopolymerization resin from the aforementioned outgoing-radiation side through the aforementioned 
light guide line — further (2) in the above (1), the number of the aforementioned light emitting diodes 
with which the photogenesis wavelength of the aforementioned light emitting diode is attached in the 
aforementioned secondary curved surface by 480**50nm it is the number with which the power density 
of the light which carries out condensing irradiation becomes beyond a predetermined value - further 
(3) In the above (1), the aforementioned transparent material consists of a transparent material to a blue 
glow with a wavelength of 480**50nm. the periphery side configuration of this transparent material in a 
conical surface, the aforementioned secondary curved-surface side is [ the aforementioned light guide 
line side ] a cylinder side, and this conical surface and the cylinder side are being worn by the reflective 
layer — further (4) — having put the pallium spool whose aforementioned outgoing-radiation side side is 
the circular cylinder member of a translucency on the outside of the aforementioned cylinder side of the 
aforementioned transparent material, and having enabled disinfection of this pallium spool and 
sterilization in the above (3), - further (5) In the above (1) or either of (4), the aforementioned light 
emitting diode is included in the aforementioned transparent material, a cell is built in, and it is 
characterized by being cordless and driving the aforementioned light emitting diode. 
[0008] 

[Function] On convex secondary curved surface from which one end face turns into a photogenesis side, 
a number of two or more light emitting diodes with which blue photogenesis is carried out in a field and 
the right-angled orientation, and optical predetermined power density is obtained to this whole 
secondary curved-surface surface by transparent secondary curved surface of a transparent material 
whose other end side is an outgoing-radiation side of a light guide line are attached, it condenses to one 
in a transparent material, and the light which condensed is irradiated towards photopolymerization resin 
through the outgoing-radiation side of a light guide line. It considers as the efficient optical irradiation 
machine for dentistries by emitting light in the 480**50-micrometer blue glow which was suitable for 
photopolymerization in light emitting diode, using a VCF as unnecessary. 
[0009] 
[Example] 

[Example 1] (it corresponds to claims 1 and 2) 

Drawing 1 is drawing for explaining the optical irradiation machine for dentistries by this invention, 
drawing 1 (A) is front view, drawing 1 (B) is a view B-B line cross section of drawing 1 (A), and, for 
secondary curved surface and 3, as for the cylinder side of light guide line 4a, and 5, a conical surface 
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and 4 are [ one / a transparent material and 2 / an outgoing-radiation side and 6 ] light emitting diodes 
among drawing. In addition, in order to avoid ***♦, in the two or less-drawing drawing, the same 
reference number as the case of drawing 1 is given to the fraction which carries out the same operation 
as drawing 1 . The side face of an end is the secondary curved surfaces 2, such as the sphere and ellipse 
which were surrounded by the conical surface 3, a hyperboloid, and a paraboloid, the side face of the 
other end is the outgoing-radiation side 5 surrounded in respect of [ 4 ] the cylinder of light guide line 4a 
which followed the aforementioned conical surface 3, and the transparent material 1 is constituted by 
transparent glass or a transparent resin material at one. 

[0010] Two or more light emitting diodes 6 are attached in the whole surface at the secondary curved 
surface 2 of a transparent material 1 covering field homogeneity. The installation posture of the light 
emitting diode 6 at this time is set that blue-glow 6a which emits light becomes right-angled to the field 
of the secondary curved surface 2. Consequently, the blue glow from light emitting diode 6 condenses to 
f on medial-axis 0-0 of a transparent material 1, an outgoing radiation is carried out from the outgoing- 
radiation side 5 through light guide line 4a, the power density of irradiation light is required for 
photopolymerization, for example, the number of light emitting diodes 6 is set to become two or more 
[ 1000W //m ]. The blue glow of light emitting diode 6 has the optimum blue light emitting diode which 
emits light in a blue glow with an optimum wavelength [ for the polymerization of photopolymerization 
resin ] of 480**50nm. As for the transparent material 1 at this time, the material with the most sufficient 
permeability is applied to a blue glow with a wavelength of 480**50 micrometers. 
[001 1] According to the optical irradiation machine for dentistries shown in the above-mentioned 
drawing 1 , the light emitting diode 6 which was excellent in the photoelectric conversion efficiency 
Since it is attached in the secondary curved surface 2 of a transparent material 1, it condenses to fin a 
transparent material 1 and it irradiates towards photopolymerization resin through light guide line 4a It 
is efficient, a small power drive is attained, and photopolymerization stabilized have [ no special VCF ] 
most efficiently becomes possible by considering as the light emitting diode whose wavelength of a blue 
glow is 480**50nm further. 
[0012] [Example 2] (it corresponds to a claim 3) 

Drawing 2 is an external view for explaining other examples of a transparent material shown in drawing 
1 , and seven are a reflective layer among drawing. The reflective layer 7 which becomes the fraction of 
a conical surface 3 and the cylinder side 4 from a metal or dielectrics, such as aluminum (aluminum), Ag 
(silver), and Au(gold), is given to the transparent material 1 shown in drawing 2 , it prevents the blue 
glow which emitted light by light emitting diode 6 acting outside as Idemitsu through a conical surface 3 
and the cylinder side 4 from a transparent material 1 to it, and the condensing luminous efficacy of a 
blue glow is raised to it. 

[0013] [Example 3] (it corresponds to claims 4 and 5) 

Drawing 3 is the example of further others of the optical irradiation machine for dentistries by this 
invention, and, for a case and 1 1, as for a circular cylinder member and 13, a pallium spool and 12 are 
[ ten / a cell and 14 ] switches among drawing. The optical irradiation machine for dentistries shown in 
drawing 3 incorporates the optical irradiation machine for dentistries which attached the light emitting 
diode 6 of blue photogenesis in the secondary curved surface 2 of the transparent material 1 which gave 
the reflective layer 7 shown in drawing 2 in outside ** 10 with the cells 13, such as the primary 
rechargeable battery. It is what was made into the carrying freedom, and outside ** 10 consists of 
irradiation machine stowage 10a which contains a transparent material 1, and the grasping section 10b of 
the configuration which incorporates a cell 13 and can be grasped, to grasping section 10b A switch 14 
is formed, and it can open and close, grasping between a cell 13 and the light emitting diodes 6, and the 
cordless optical irradiation machine for dentistries is constituted. In addition, if the plating layer 
equivalent to the reflective layer 7 etc. is given to the internal surface of parietal bone of irradiation 
machine stowage 10a even when the reflective layer 7 is not given, as the light pipe 1 included in 
irradiation machine stowage 10a is shown in drawing 1 , the same effect will be acquired as the 
reflective layer 7 was given. 

[0014] Since optical luminous efficacy will fall if the open air is touched, the particle which floats in the 
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air adheres and ****** and a particle adhere, the outgoing-radiation side 5 of a transparent material 1 
needs to protect this. For this reason, the outgoing-radiation side 5 of a transparent material 1 is 
projected from irradiation machine stowage 10a, and the pallium spool 1 1 is put on the outside of the 
projected cylinder side 4. The circular cylinder member 12 with a translucency is formed in the end face 
by the side of the outgoing-radiation side 5 of the pallium spool 11, and it has become removable, and 
disinfection of the pallium spool 11, sterilization (elevated-temperature wet sterilization), etc. are 
enabled, and contamination is prevented. 
[0015] 

[Effect of the Invention] According to this invention, there is an effect shown below so that clearly from 
the above explanation. 

Since the effectrend side corresponding to a claim 1 attaches in secondary curved surface the light 
emitting diode with the sufficient current-to-light-transference luminous efficacy which emits light in a 
right-angled blue glow, condenses to one in a transparent material and was made to irradiate the 
transparent transparent material which is convex secondary curved surface towards photopolymerization 
resin from the other end side, photopolymerization becomes it is efficient and possible. 
In addition to the effect of the effectxlaim 1 corresponding to a claim 2, since irradiation light is the 
predetermined power density (2 or more [ for example, / 1000W //m ]) in the optimum light wave length 
(480**50 micrometers) for the polymerization of photopolymerization resin, it can perform optical use 
have / no special VCF / still efficiently. 

Since the reflective layer was formed as the conical surface and cylinder side where the appearance of 
the outgoing-radiation side of secondary curved-surface side of an end and the other end continued with 
the transparent material to the blue glow whose material of an effect:transparent material corresponding 
to a claim 3 is the wavelength of 480**50nm, it is the light guide line of the minimum configuration 
which condenses two or more light emitting diodes, and optical use can be performed most efficiently at 
the minimum [ loss / optical ]. 

Since the pallium spool with which the outgoing-radiation side side prepared the transparent circular 
cylinder member in the outside of the cylinder side of a transparent material used as the light guide line 
of the blue glow corresponding to a claim 4 of which effect: condensing was done was put removable, 
the outgoing-radiation side side which is easy to become dirty is kept always purely and clean, is 
stabilized over a long period of time, and can be used. 

Since the transparent material and cell which attached the effect:blue light emitting diode corresponding 
to a claim 5 were incorporated in one case and it is cordless, the work effect improves. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is drawing for explaining the optical irradiation machine for dentistries by this invention. 
[Drawing 2] It is an external view for explaining other examples of a transparent material shown in 
drawing 1 . 

[Drawing 3] It is the example of further others of the optical irradiation machine for dentistries by this 
invention. 

[Drawing 4] It is an outline block diagram for explaining an example of the conventional optical 
irradiation machine for dentistries. 
[Description of Notations] 

1 - transparent material, 2-secondary curved surface, and 3 a conical surface, 4 - cylinder side, 5 - 

- outgoing-radiation side, and 6 light emitting diode, a 7 - reflective layer, 10 - case, and 11 a 

pallium spool, 12 - circular cylinder member, 13 - cell, and 14 a switch, 21 — light source, 22 ~ 

ellipse reflective mirror, and 23 a VCF, 24 — transparent materials (an optical fiber, a quartz, 

plastics, etc.), and 25 
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DRAWINGS 



[Drawing 1] 
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[Drawing 3] 
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